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Abstract
On December 2006, an outbreak of gastroenteritis occurred at
a residential-care facility for the elderly in northern Italy. Thirty-
ﬁve of 61 individuals interviewed (attack rate, 57.4%) fell ill.
In 94.3% of cases, the onset of illness was within 48 h of a
Christmas party at the facility. Norovirus (NoV) was detected
by RT-PCR in 24 of 31 individuals examined, including three
asymptomatic food-handlers, in whom there was evidence of
long-lasting excretion of viral particles. The identiﬁcation of a
sequence referring to the ‘2006a GII.4 NoV variant’ in all exam-
ined strains supported the hypothesis of a common point
source. This retrospective cohort study is the ﬁrst report on an
outbreak of NoV gastroenteritis in an Italian residential-care
facility for the elderly.
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Outbreaks of gastroenteritis due to norovirus (NoV) often
occur during the winter months, and take place in closed
and semi-closed settings. This retrospective cohort study
describes an outbreak of gastroenteritis caused by NoV at a
residential-care facility for the elderly in northern Italy. On
22 December 2006, the manager of the facility reported the
occurrence of several cases of acute gastroenteritis among
residents. All individuals had attended a Christmas party on
20 December at the facility. A case was deﬁned as an illness
in any resident, staff member or guest who took part in the
event and experienced diarrhoea (three or more loose
stools within 24 h) and/or vomiting. The food served on that
occasion by individual serving (different food for residents
and for staff members and guests) was suspected to be
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contaminated and thus the source of the infection. Face-to-
face interviews with 61 of the 126 individuals who attended
the Christmas party (25 of 79 residents, 19 of 23 staff mem-
bers, 17 of 24 guests) were undertaken by the local public
health ofﬁcer. These data were analysed by Epi Info 3.4 soft-
ware (CDC, Atlanta, GA, USA), and data comparisons were
performed by using chi-squared, Fisher’s exact and Mann–
Whitney U- or G-tests, as appropriate.
Thirty-ﬁve of the 61 (57.4%) interviewees had gastroenteri-
tis. The median age of these 35 individuals was 74 years (range
19–97 years); this median age was signiﬁcantly different
(p <0.05) from that of the healthy individuals (45 years, range
27–86 years). In 94.3% (33 of 35 cases), the onset of illness
was within 48 h of the Christmas party (mean 43 h, range 29–
74 h) (Fig. 1). The median duration of illness was 24 h (range
2–84 h). Illness was signiﬁcantly associated with residency in
the facility (relative risk 2.5) (Table 1). According to univariate
analysis, the unique signiﬁcant association between food con-
sumed and illness was found to be thin soup (relative risk 1.9;
p <0.05).
Faecal samples collected from 31 individuals (residents and
staff members only: 12 ill, eight healthy, and 11 with no
information available) were examined at the Section of
Microbiology of the University Hospital of Parma for Salmo-
nella spp., Shigella spp., Yersinia spp., Vibrio spp., Campylobacter
spp., Staphylococcus aureus and intestinal parasites (helminths
and protozoa), according to standard protocols. In 11 cases,
the presence of Clostridium perfringens was also investigated
[1–3]. Virological investigations were performed on stool
suspensions by electron microscopy, conventional cell
culture, and RT-PCR targeting the NoV ORF1 gene [4].
NoV-positive results were conﬁrmed by testing a second
specimen aliquot. Kitchen environmental samples were sub-
jected to culture tests for Salmonella spp., Bacillus cereus and
C. perfringens [5–7], and yielded negative results. No virologi-
cal investigation was performed on environmental samples.
All faecal specimens except one (containing Blastocystis ho-
minis) were negative for bacterial enteropathogens and intes-
tinal parasites. When NoV RT-PCR was used, 24 specimens
yielded positive results: 19 (79.2%) from residents and ﬁve
(20.8%) from staff members, four of whom were asymptom-
atic, with no history of gastroenteritis before the outbreak.
Three of the four NoV-positive asymptomatic staff members
(75%) were food-handlers. All of the 12 individuals who
were ill examined were NoV-positive.
Sequencing of 11 NoV ORF1 amplicons (from specimens
collected from either symptomatic or asymptomatic individu-
als) indicated a single outbreak virus strain and revealed the
best ﬁt (nucleotide identity 98.4%) with the new ‘2006a GII.4
variant’, namely GII.4/Terneuzen 70/2006/NL (accession num-
ber EF126964) [8]. This ﬁnding was conﬁrmed by sequencing
of ORF2 [9] and long ORF1–ORF2 fragments [10] in three
cases. Phylogenetic analysis was conducted by using the
neighbour-joining method and Kimura-2 correction parame-
ter with MEGA software [11].
When follow-up samples of ten NoV-positive individuals
were examined, the mean duration of NoV excretion was
found to be 13 days (range 5–24 days) for six symptomatic
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FIG. 1. Epidemic curve for norovirus gastro-
enteritis (n = 35) in the residential-care facility
according to clinical onset (December 2006).
TABLE 1. Attack rates and relative risks for interviewed
individuals according to category, residential-care facility,
Italy, December 2006
Category
No. of persons
(n = 61)
No. ill
(n = 35)
Attack
rate (%)
Relative
risk 95% CI p-value
Guests 18 6 33.3 Referent – –
Staff members 18 8 44.4 1.3 0.6–3.0 NS
Residents 25 21 84 2.5 1.3–4.9 <0.001
CI, conﬁdence interval; NS, not statistically signiﬁcant.
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individuals, 15 days (range 10–20 days) for two healthy indi-
viduals, and 17 days (range 10–24 days) for two individuals
for whom no information was available. Semiquantitative
analysis of serially diluted RNAs from initial and follow-up
specimens (at a 20-day distance) from one asymptomatic
food-handler and one symptomatic resident revealed a con-
sistent decrease in the viral load (3 log reduction: from 10)3
to 100, last positive dilution) for the asymptomatic individual
and a constant viral load for the symptomatic resident (10)2,
last positive dilution).
This study yielded an outbreak epidemic curve consistent
with a common point source. This hypothesis was further sup-
ported by the identical nucleotide sequence detected in speci-
mens collected from residents and staff members, both
symptomatic and asymptomatic, i.e. that of the ‘2006a GII.4
NoV variant’ ciculating in The Netherlands [8] during the same
period. The suspicion of a foodborne outbreak motivated the
investigation. Several limitations, e.g. participation bias, the
unreliability of most interviews due to dementia among the
resident population and fear of suspension among kitchen staff
members, and the absence of bacteriological and virological
investigations of tap water and food, prevented conﬁrmation
of this suspicion. Thin soup eaten only by residents was associ-
ated with an increased risk of illness. However, residency was
determined to be a risk factor in itself, probably due to the
particular susceptibility of this population, on the basis of phys-
iological and immunological conditions. Also, environmental
contamination to which residents had been previously
exposed, e.g. an episode of vomiting in a common area of the
facility, or the presence of an infected staff member who had
attended the six individuals eating thin soup, and who may
have contaminated other food items served, in particular to
the residents, cannot be excluded. This environmental con-
tamination might explain, in addition to host factors, the high
attack rate among the residents (84%). Insufﬁcient hygiene, as
well as the long-lasting high level of virus excretion among
asymptomatic infected food-handlers, could also have played
an important role in the spread of the pathogen and the con-
tamination of food. Indeed, once an outbreak was suspected,
enforcement of hygiene measures made possible the contain-
ment of the suspected outbreak and the avoidance of second-
ary transmission (person-to-person) of NoV.
In conclusion, this event highlights the fact that in coun-
tries such as Italy, where NoV outbreaks are increasing in
frequency [12–14], the lack of a surveillance system for non-
bacterial gastroenteritis and the low level of awareness on
the part of general practitioners and public health ofﬁcers
concerning NoV as a food-borne agent or a highly contami-
nating virus in the environment may allow this pathogen to
go widely unrecognized.
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Abstract
The prevalence of human papillomavirus (HPV) infections in
2109 females inhabiting ﬁve cities of Colombia was determined.
Of the 49.2% with an HPV infection, 59.8% were infected with
more than one viral type. Species 7 (of the the genus Alphapapil-
lomavirus) was associated with multiple infections. Analysis of the
socio-demographic data revealed a statistically signiﬁcant protec-
tive effect associated with the status of civil union (civil recogni-
tion of cohabitation without marriage), and indigenous ethnicity
proved to be a risk factor for HPV infection. This is the ﬁrst
study comparing HPV infection among women from geographical
regions of Colombia with different socio-cultural structures.
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Cervical cancer (CC) has been primarily associated with infec-
tion with high-risk human papillomavirus (HPV) (HR-HPV)
types, mainly with Alphapapillomavirus species 7 (HPV-18, HPV-
39, HPV-45, HPV-59 and HPV-68) and species 9 (HPV-16,
HPV-31, HPV-33, HPV-35, HPV-52, HPV-58 and HPV-67) [1].
Although prior HPV infection is a necessary step for the
development of CC, there are several other factors that can
increase the risk of developing CC, including age, number of
sexual partners, age at ﬁrst intercourse, pregnancies, smok-
ing habits, contraceptive methods, and co-infection with
other pathogens or different HPV types [2]. Co-infection
with other pathogens or different HPV types (which ranges
in frequency between 30% and 40% around the world [3,4])
especially contributes to the severity of the lesions.
Colombia is one of the countries with the highest inci-
dence of CC in the world, the disease affecting 23–48 indi-
viduals per 100 000 females, mainly those aged 30–39 years
[5]. The present study involved females from ﬁve geographi-
cal regions, where CC mortality rates ranged between 3.12
and 5.67 [6]: Leticia (Amazon jungle); Chaparral, mainly
inhabited by a mestizo population; Tumaco, where most of
the black females enrolled in this study live; Bogota, the
country’s capital; and Girardot, a tourist destination.
The study involved 2109 women (mean age 38.8 years),
attending a local CC prevention programme during 2007, from
the different regions as follows: 173 women from the League
Against Cancer (Leticia, south-east Colombia); 174 women
from the Hospital San Juan Bautista (Chaparral region); 921
women from the Hospital de Engativa (Bogota); 334 women
from the Nuevo Hospital San Rafael de Girardot-Cundinamar-
ca (central Colombia); and 508 women from the Hospital San
Andres de Tumaco-Narin˜o (south-west Colombia). Each
patient ﬁlled out a questionnaire regarding risk factors and
gave her signed consent. The study was supervised and
approved by each institution’s ethics committee.
All cervical epithelium samples were preserved in 95%
ethanol [7]. Samples were washed with phosphate-buffered
saline and digested in lysis buffer [8]. To assess cervical sam-
ple integrity, the human b-globin gene was ampliﬁed using
the GH20/PC04 primers, as previously described [9].
Samples yielding DNA of adequate quality were ampliﬁed
following two PCR protocols using consensus primers GP5+/
GP6+ and MY09/MY11 [10]. HPV DNA-positive samples,
according to one or both generic ampliﬁcation reactions, were
assessed by DNA ampliﬁcation with HR-HPV-16, HR-HPV-31,
HR-HPV-33, HR-HPV-45, HR-HPV-58 and HR-HPV-18 type-
speciﬁc primers [11–13]. The viral types HPV-16, HPV-31,
HPV-33 and HPV-58 were grouped into species 9, and viral
types HPV-18 and HPV-45 were grouped into species 7 [14].
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